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e Relevant NRL Research Emphases

¢ Algorithm development to retrieve
— Water column properties
— Bottom characteristics

*» Sensor design analysis
— Spatial resolution

— Spectral resolution
— Signal-to-Noise Ratio (SNR)

07 Aug 2018; Chesapeake Bay Workshop; NASA Goddard



s Algorithm Development

Types of algorithms:

— Spectral band ratios

— Look-Up Table (LUT)-based
approach

— Optimal Estimation

07 Aug 2018; Chesapeake Bay Workshop; NASA Goddard



Lﬁ"AHJ Algorithms — Band Ratios
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Successful Performance of NIR-red Model *
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Band Ratios — still relevant in HSI era
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|usnava | LUT-Based Approach ;
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Coastal Waters Spectral Toolkit (CWST):

Parameters:
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sanee Optimal Estimation

Measured Reflectance, Rrs = F(X)

Bottom characteristics (depth, bottom type)
X Water-column properties (chl-a, CDOM, SPM concentrations
Atmospheric characteristics (aerosol type, optical thickness, etc.)

FF — Radiative transfer model (e.g., Hydrolight-Ecolight)

Goal: Find the set of x; that correspond to Rrs

(Rrs) Levenberg- Squared Final

Marquardt Difference N g EStimated
Parameters

Simulated Data

(F(X)) Minimization < Threshold?

RT Model

(initial guess for

parameters’ Xl) 07 Aug 2018; Chesapeake Bay Workshop; NASA Goddard



ey Optimal Estimation

T

Bottom Depth from a Landsat-8
Image

Bottom Depth from Lidar Data
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zas Sensor Design Analysis

— Spatial resolution
— Spectral resolution

— Signal-to-Noise Ratio (SNR)

07 Aug 2018; Chesapeake Bay Workshop; NASA Goddard
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Spatial Resolution for Coastal Remote Sensin

Transition
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« Beyond GSD,, decreasing the GSD results in only marginal
gain in spatial information

« Below GSD,, there is significant gain in spatial information

* |deally, spatial resolution should be much lower than GSD..
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Bottom Depth Retrieval Uncertainties Imposed by SNR

Reference: Water: C,,=0.1 mgm?3; a,,5,=0.2m*; C,=0.3gm3 Bottom: 100% Coral
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Navigation
< Obstacle Avoidance
RF Communications
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Spectral Resolution for Bottom Detection at SNR = 400
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